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CHAPTER 3
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ABSTRACT 
BACKGROUND
Life events are an established risk factor for the onset and recurrence of unipolar 
and bipolar mood episodes, especially in the presence of genetic vulnerability. The 
dynamic interplay between life events and psychological context, however, is less 
studied. In this study, we investigated the impact of life events on the onset and re-
currence of mood episodes in bipolar offspring, as well as the effects of tempera-
ment, coping, and parenting style on this association.  
METHODS
Bipolar offspring (n=108) were followed longitudinally from adolescence to adult-
hood. Mood disorders were assessed with: the Kiddie Schedule of Affective Disor-
ders and Schizophrenia – Present and Lifetime Version or the Structured Clinical In-
terview for DSM-IV Axis-I disorders; life events with the Life Events and Difficulties 
Schedule; and psychological measures using the Utrecht Coping List, Temperament 
and Character Inventory and short-EMBU (memories and upbringing instrument). 
Anderson Gill Models (an extension of the cox-proportional hazard model) were uti-
lized. 
RESULTS
Life events were associated with an increased risk for first and, although less pro-
nounced, subsequent mood episodes. There was a large confounding effect for the 
number of previous mood episodes; findings suggest a possible kindling effect. Pas-
sive coping style increased the risk of mood episode onset and recurrent episodes, 
but also altered the effect of life events on mood disorders. Harm avoidance temper-
ament was associated with mood episode recurrence.  
CONCLUSIONS
Life events are especially a risk factor in the onset of mood disorders, though less 
so in recurrent episodes. Psychological features (passive coping and harm avoid-
ant temperament) contribute to the risk of an episode occurring, and also have a 
moderating effect on the association between life events and mood episodes. These 
findings create potential early intervention strategies for bipolar offspring.
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INTRODUCTION
Bipolar disorder (BD) is characterised by episodes of depression and (hypo)mania, 
alternated with periods of euthymia. Typically, BD presents with a (mild) depressive 
episode, whereas the first (hypo)manic episode appears years later (Duffy, Alda, Ha-
jek, & Grof, 2009; Mesman, Nolen, Reichart, Wals, & Hillegers, 2013). On average, 
this typical early course leads to a 10 year diagnostic delay (Drancourt et al., 2013; 
Altamura et al., 2010; Suppes et al., 2001). Presently, the most reliable predictor 
for BD remains a positive family history for BD (Gottesman, Laursen, Bertelsen, & 
Mortensen, 2010; Craddock & Jones, 1999). Several studies have consistently shown 
that children of patients with BD (bipolar offspring) have an increased risk for bi-
polar spectrum disorders, as well as (recurrent) unipolar mood disorders (Lapalme, 
Hodgins, & LaRoche, 1997; Duffy et al., 2011; Mesman et al., 2013). 
Apart from a positive family history, stressful life events are associated with the on-
set of first as well as subsequent mood episodes in BD (Bender & Alloy, 2011; Brown 
& Harris, 1989a; Hlastala et al., 2000; Malkoff-Schwartz et al., 1998; Koenders et al., 
2014; Johnson, 2005). However, the understanding of the precise role of stressful life 
events in the pathogenesis and the course of BD, remains quite poor. There is also 
evidence that life events are particularly influential with regard to the first number 
of mood episodes, yet become less so as subsequent episodes emerge; also known 
as the ‘kindling hypothesis’ (Bender & Alloy, 2011; Monroe & Harkness, 2005; Post, 
1992). However, the results of studies like these are inconsistent. Evidence for the 
kindling hypothesis would emphasise the importance of studying the role of life 
events in populations at risk of developing BD prior to the onset of the first episode, 
such as bipolar offspring. 
Presently, only a few studies have investigated the role of life events in bipolar off-
spring. Overall, these studies identified an increased number of life events and/or 
more severe life events in bipolar offspring (Duffy et al., 2007; Hillegers et al., 2004; 
Ostiguy et al., 2009; Wals et al., 2005; Petti et al., 2004). Two studies reported on life 
events in the Dutch Bipolar Offspring Study. Wals et al. (2005) found an increased 
number of life events preceding the year of mood episode onset, but this effect fad-
ed when controlling for prodromal mood symptoms in that same year. However, 
this study only took into account life events in the year preceding the onset of the 
first mood episode. While a single life event may only have a moderate effect on 
mood susceptibility, it is likely that especially the accumulation of events gradually 
increase mood susceptibility (Kessing, Agerbo, & Mortensen, 2004). It is, therefore, 
particularly interesting to follow the course of life events across the life cycle in rela-
tion to the onset of mood episodes. The second Dutch Bipolar Offspring Study found 
an association between life events and the onset of the first mood episode in 140 
bipolar offspring age 5 up to 16, while the adverse effects of life events gradually 
subsided by 25% per year (Hillegers et al., 2004). 
Studies in unipolar depression have found that the interplay between psychosocial 
factors and life events is also important. Life events are not equally stressful to ev-
eryone and their effect depends on several factors, such as temperament, coping, 
cognitive styles and social support; the so called stress-buffering hypothesis (Co-
hen & Wills, 1985; Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001; 
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Compas, Connor-Smith, & Jaser, 2004; Swendsen, Hammen, Heller, & Gitlin, 1995). 
Two studies found a relation between maladaptive cognitive styles and increased 
reactivity to life events in bipolar patients (Alloy, Reilly-Harrington, Fresco, White-
house, & Zechmeister, 1999; Reilly-Harrington, Alloy, Fresco, & Whitehouse, 1999; 
Swendsen et al., 1995). One study in bipolar offspring (Duffy et al., 2007) reported 
an increased number of recent life events in bipolar offspring with psychopathology, 
while emotionality was positively correlated with recent life events and psychopa-
thology. Moreover, emotionality contributed to the risk of psychopathology, whereas 
life events only functioned as a mediator. However, a limitation of this study was that 
life events were not assessed longitudinally, and both life events and temperament 
measures were only assessed after the onset of the illness. 
This study investigates the association of stressful life events on the onset of first 
and recurrent mood episodes, in the same Dutch Bipolar Offspring cohort as report-
ed above (Wals et al., 2005; Hillegers et al., 2004), now followed up 12 years to a 
mean age of 28 years. Furthermore, we investigated the effects of psychological fac-
tors such as temperament, coping and parental rearing styles on this association. 
METHOD 
SAMPLE
All data are derived from the Dutch Bipolar Offspring Study, a longitudinal fixed co-
hort study established in 1997 (Wals et al., 2001; Reichart et al., 2004; Hillegers 
et al., 2005; Mesman et al., 2013). A detailed description of the study design and 
recruitment procedure has been described elsewhere (Wals et al., 2001). In short, 
140 offspring (ages 12-21) from 86 families with one bipolar parent (74% bipolar 
I; 26% bipolar II) were recruited from 1997-1999 and followed for a period of 12 
years. A family was only included if all offspring within the age range 12-21 agreed 
to participate. Exclusion criteria were a severe physical illness or handicap or an 
IQ below 70. Participants were recruited through the Dutch patient association (62 
families; 102 children) and through outpatient clinics in nine psychiatric hospitals 
(24 families; 38 children). Bipolar offspring were assessed at baseline and at one-
, five-, and 12-year follow-up (Wals et al., 2001; Reichart et al., 2004; Hillegers et 
al., 2005; Mesman et al., 2013). In total, 108 (77%) subjects were followed for the 
full 12-years. The study was approved by the Medical Ethical Review Committee of 
the University Medical Center Utrecht. Written informed consent was obtained from 
both offspring and parents after a complete description of the study. 
INSTRUMENTS
Mood disorders 
Offspring were psychiatrically evaluated at each assessment; at baseline and during 
the one-year follow-up DSM-IV diagnoses were obtained through direct interviews 
with both child and parent(s), using the Kiddie Schedule of Affective Disorders and 
Schizophrenia Present and Lifetime Version (K-SADS-PL) (Kaufman et al., 1997). 
From the five-year follow-up onwards, the K-SADS-PL was replaced by the Struc-
tured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) (First, Spitzer, Gibbon, 
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& Williams, 1997). Lifetime DSM-IV diagnoses are based on all four interviews. For 
a detailed overview of the psychopathology after 12-year follow-up, see Mesman et 
al. (2013). In the current study, the presence of mood disorders was extrapolated by 
identifying a lifetime history of DSM-IV major depressive disorder, dysthymia, cy-
clothymia, bipolar I- or II disorder, depression NOS or adjustment disorder with de-
pressed mood. For depression NOS only ‘minor depressive disorder’ and ‘recurrent 
brief depressive disorder’ were included. Moreover, because of the perceived uncer-
tainty of the bipolar disorder not otherwise specified (BD-NOS) diagnosis (Goodwin 
& Jamison, 2007), BD-NOS was not specifically assessed. Recurrent mood disorder 
was defined as any consecutive mood episode/disorder after the first episode (e.g. 
depression NOS and subsequent major depressive disorder). For all diagnoses, both 
onset-age and episode(s) duration were documented. 
Stressful life events 
Life events were assessed with the investigator-based Bedford College Life Events 
and Difficulties Schedule (LEDS), a semi-structured interview assessing life events 
and long-term difficulties (Brown & Harris, 1978; Brown & Harris, 1989), adjusted 
for adolescents (Monck & Dobbs, 1985). The present study focussed solely on life 
events. The LEDS collects detailed information about the event itself, the timing of 
its occurrence (date) and relevant contextual information for each event. Based on 
the contextual information, the threat for each event is rated via standardized rat-
ing procedures. The threat score represents the severity of the event, ranging from 
mild (1) to severe (4). The contextual threat is conceptualized as: “What most people 
would be expected to feel about an event in a particular set of circumstances and 
biography, taking no account of what the respondent says either about his or her 
reaction or about any psychiatric or physical symptoms that followed it” (Brown & 
Harris, 1989). Severe events could be negative as well as positive, for example: mov-
ing to another country can be a very positive, but at the same a time stressful, life 
event. No distinction was made between positive and negative life events. Because of 
the retrospective nature of the data, only severe events (threat score 3 or 4) that had 
occurred after age 4 were included for analyses. For all severe life events we defined 
whether the event was related to the respondents’ psychopathology and whether 
the event was dependent on the respondents own behaviour. Several studies sup-
port the reliability and validity of the LEDS in adults exhibiting a variety of psychi-
atric symptoms (Brown & Harris, 1978; Brown & Harris, 1989; Ormel, Oldehinkel, 
& Brilman, 2001). The LEDS interviews were administered at each assessment. The 
interviews covered life events from early childhood (after age 4) up to baseline as-
sessment and for the interim periods at the follow-up assessments. Life events were 
rated on a yearly basis. All interviewers and raters were trained by MH, who herself 
was trained by Brown and Harris who developed the LEDS. The events were rated 
from written transcripts by two independent raters who had not been involved in 
the interview, and were unaware of the respondent’s psychiatric status. A panel con-
sisting of five raters, including SK, EM and MH, reached consensus on the events that 
raised rating problems.  
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Temperament 
Temperament was examined using the Dutch adaption of the short version of the 
Temperament and Character Inventory (TCI) (105-items) (Cloninger, przybeck, Svra-
kic, & Wetzel, 1994; Duijsens & Spinhoven, 2001; Duijsens, Spinhoven, Verschuur, & 
Eurelings-Bontekoe, 1999; Cloninger, 1994). The TCI is based on the neurobiologi-
cal model of Cloninger (Cloninger, 1994), measuring four temperament dimensions 
(novelty seeking, harm avoidance, reward dependence and persistence) and three 
character dimensions (self-directness, cooperativeness and self-transcendence). Tem-
perament reflects the developmentally stable personality components from infancy 
through adulthood, and character is thought of as the part of the personality that 
gradually matures throughout life (Cloninger, 1994). To maintain a certain stable 
personality measurement, only temperament scales were used for further study. 
Each dimension contains 15 items with a true/false-scoring. The Dutch adaption of 
the TCI shows modest to good reliability in terms of internal consistency with Cron-
bach ranging from .69 (reward dependence) up to 0 .89 (harm avoidance) and good 
test-retest reliability (.71 to .90)(Duijsens & Spinhoven, 2001). 
Coping 
Coping was assessed with the Utrecht Coping List (UCL), a self-report question-
naire of 47-items that measures 7 coping styles (Scheurs, van de Willege, Tellegen, 
& Brosschot, 1993). The items describe possible reactions to problem situations 
or unpleasant events, and are answered on a 4-point response scale ranging from 
rarely to never. The seven coping styles include active tackling (6 items), i.e. the in-
dividual actively approaches the problem situation and is goal-oriented; palliative 
response (8 items), i.e. distraction, engaging in other activities and trying to relax; 
avoidance and passive expectancy (8 items), i.e. avoidance of the problem situation 
and waiting to see what happens; seeking social support (6 items), i.e. sharing feel-
ings of discomfort and seeking support and understanding from others; passive 
reacting (7 items), i.e. being completely overwhelmed by the situation, pessimistic 
and withdrawn; expression of emotion (3 items), i.e. venting emotions of discomfort 
such as anger and irritation; and reassuring thoughts (5 items), i.e. realizing worse 
things can happen and positive reframing of the situation. The UCL has moderate to 
good internal consistency with Cronbach α ranging from 0.64 to 0.82 and reasonable 
test-retest reliability 0.52 to 0.78 (Scheurs et al., 1993).
Parental rearing 
The respondents’ subjective experience of parental rearing (both father and mother) 
was assessed by use of the short-EMBU (Swedish acronym for Egna Minnen Beträf-
fande Uppfostran [My memories of upbringing]; s-EMBU) at the 5-years follow-up 
(Arrindell, Emmelkamp, Brilman, & Monsma, 1983; Arrindell et al., 2001; Perris, Ja-
cobsson, Lindstrom, von, & Perris, 1980). The s-EMBU is a 23-item with 4-point Likert 
type response scale and examines three parenting rearing styles: emotional warmth 
(6 items), protection (9 items), and rejection (7 items). Emotional warmth refers to af-
fectionate, stimulating and praising behaviour in the parent; protection refers to fear 
and anxiety for the subject’s safety, and intrusive and overinvolved behaviour of the 
parent; and rejection refers to punitive behaviour, shaming, favouring a sibling, rejec-
tion through criticism, rejection of the subject and abusive behaviour. All were found 
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to have good internal reliability with Cronbach α > 0.70 (Arrindell et al., 2001). The 
correlation of parenting styles of mothers and fathers were moderate to high in this 
study (emotional warmth, r = 0.58, protection, r = 0.68 and rejection r = 0.72).  For fur-
ther analyses these scores were combined to a mean total score per parenting style. 
Temperament, coping and subjective parental rearing styles were all assessed 
during the 5-year follow-up of the study.
DATA ANALYSIS
Time dependent life event load 
In order to study the impact of life events at the onset of first and subsequent epi-
sodes, a time dependent life event load (LEL) for each year of follow-up was calcu-
lated, representing the sum of all severe life events (threat scores 3 & 4). The cumu-
lative life event load (CLEL) at a particular point in time (year Y) was calculated as 
the sum of the life event load in year Y and all preceding years. For the impact of life 
events on the onset of a first mood episode, we calculated a CLEL for the year before 
its onset. For the impact of recurrent episodes the CLEL load started at zero after 
each episode. Subsequently, the CLEL in the year preceding recurrence was used for 
analysis. Overall, we calculated three different types of life event measures: cumula-
tive load (CLEL); cumulative load excluding events related to psychopathology of the 
respondent (CLEL-NoPsy); and cumulative load including only independent events 
(CLEL-Ind). Taking into account a possible decay effect of life events over time, a 
time-specific life event load was subjected to an exponential decay function (Wain-
wright & Surtees, 2002). We tested four models: model I tested a purely cumulative 
effect of life events (=CLEL); model II the decay function implied a 25% loss of CLEL 
per year; model III the decay function implied a 50% loss of CLEL per year; and mod-
el IV the decay function implied a 75% loss of CLEL per year. The decay-function that 
yielded the best model fit (-2* log likelihood) was subsequently used for all further 
analysis. 
Statistical analyses 
The impact of life events and the onset and recurrence of mood disorders was stud-
ied using an extension of the standard cox-proportional hazard model for recurrent 
events, the Andersen-Gill model (A-G model). The A-G model accommodates cen-
sored data and time dependent covariates (Fleming & Harrington, 1991; Therneau 
& Grambsch, 2000). Data for the A-G model was structured in such a way that each 
individual risk interval was defined by variables describing the start and end times 
of each year of age. An event variable was coded “1” for episode and “0” for no epi-
sode. Time from age 5 to first mood episode was used or, when no episode occurred, 
the time until the last interview was used to test the influence of life events on mood 
episode onset. To test the impact of life events on recurrent episodes, the time un-
til the last interview was included regardless of whether one or more episodes oc-
curred. The A-G approach follows the usual assumption of the Cox model, whereby 
the hazard or risk ratio is proportional over time, and more specifically, that the risk 
of developing a mood episode is unaffected by earlier episodes. Time dependent 
covariates, such as the CLEL or the number of previous episodes, may be used to 
relax the latter assumption. The hazard ratio represents the proportionate change 
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in the ‘episode’ rate due to a unit change in the respective covariate, in this case the 
CLEL. Subsequently, temperament, coping styles, subjective parental rearing style, 
plus the number of episodes were added as covariates in the A-G model. Our aim 
was to examine whether these variables affected the risk of mood episode onset 
and/or recurrence, and the impact of life events. A moderating effect was considered 
present if inclusion of these variables substantially (by at least 10%) changed the 
coefficient for life event load. If a significant moderating effect of any of these three 
psychological factors was present, the interaction between those factors and all oth-
er psychological factor was tested. This was realised by incorporating an interaction 
function into the A-G model. Finally, the presence of a kindling effect was tested by 
the interaction between the number of previous episodes and the CLEL between 
episodes. Analyses were performed under the statistical programming platform R 
(R Development Core Team, 2008). 
RESULTS
The general characteristics of the study population are shown in table 1. In total, 68 
(54%) of the 140 offspring were diagnosed with a lifetime mood disorder, of which 
38 had a history of one or more recurrent episodes, including 16 (24%) with bipo-
lar spectrum disorder. Of the offspring with a recurrent mood disorder, the median 
number of recurrent episodes was 4 (range 2-36).  Descriptives of CLEL, tempera-
ment-, coping- and subjective parenting styles are shown in table 1.  In order to take 
into account a temporal decay effect of life events impact, life event data was fitted 
to four different models with decay function 0%, 25%, 50% and 75% (model I-IV 
respectively) (table 2). According to the log-likelihood, the decay function of 75% 
(model IV) was in most agreement with the observed data for the first mood epi-
sode, and for recurrent mood episodes the decay function of 50% (model III). Since 
the difference between the log-likelihoods of the fitted models was minimal, all fur-
ther analyses were performed under model III. Figure 1A/B displays the difference 
in course of CLEL and the CLEL according to model III for mood affected offspring 
versus unaffected offspring per year.
Table 1. Descriptive characteristics
  Bipolar offspring  n = 140
Mean age at first assessment, years (range) 16.1 (12-21)
N %
Gender, boys 72 51
Mood affected offspring 68 49
First mood episode:




Adjustment disorder, depressive type 3
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Mean age of onset of first mood episode (range) 16.8 (7-28)
Offspring with recurrent episodes 36 26
Median # of episodes (range) 4 (2-36)
Offspring with a current mood episode at one of the 4 interviews 38 27
Non mood disordersa 26 19
No disorderb 46 33
Mean (S.D.) Min - Max
Life event load
CLEL 36.2 (20.4) 6 - 134
CLEL-Ind 25.6 (14.5) 0 - 86
CLEL-NoPsy 23.1 (14.9) 3 - 107
Mean (S.D.) Min - Max
Temperament
Novelty seeking 8.3 (2.6) 2 - 14
Harm avoidance 5.8 (3.2) 0 - 14
Reward dependence 9.2 (2.6) 1 - 14
Persistence 7.7 (3.0) 1 - 15
Coping style 
Active tackling 17.8 (3.2) 9 - 24
Palliative response 17.2 (3.8) 8 - 26
Avoidance and passive expectancy 15.8 (2.9) 9 - 22
Seeking social support 14.3 (3.2) 6 - 24
Passive reacting 10.6 (2.5) 7 - 18
Expression of emotion 6.2 (1.4) 3 - 10
Reassuring thoughts 11.7 (2.9) 6  -19
Parental rearing style
Emotional warmth 17.6 (2.9) 10.5 - 23
Protection 16.9 (3.2) 10 - 24.5 Rejection 8.6 (1.8) 7 - 18
CLEL,  cumulative life event load including all events under model III (50% decay model); CLEL-Ind, cumulative life 
event load including only independent events;  CLEL-NoPsy, cumulative life event load excluding events related to 
psychopathology.
aIncluding all subjects without a lifetime mood disorder or dropping out from the study without developing a mood 
disorder, but with other non-mood pathology. Including anxiety, attention-deficit hyperactivity disorder, disruptive 
behaviour, substance abuse, enuresis, encopresis, pervasive developmental disorder, tic, obsessive—compulsive 
disorder and eating disorders. 
bOffspring without a lifetime  DSM-IV axis I disorder before the end of/leaving the study. 
Table 1. Descriptive characteristics - Continued
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FIRST MOOD EPISODE ONSET
As shown in Table 3, the CLEL up to the first mood episode was associated with a 
positive coefficient of 0.127 (HR = 1.14) indicating the increased relative risk for 
mood episode onset per increase per unit of CLEL. Next, we looked at the different 
types of life events, namely: CLEL including only independent events (CLEL-Ind), 
excluding events related to psychopathology of the respondent (CLEL-NoPsy). The 
coefficient of CLEL-Ind was 0.177 (HR = 1.19) and was also positively associated 
with mood episode onset per increase in unit CLEL. A coefficient of 0.104 (HR = 
1.11) was found for CL-NoPsy, and did not reach significance, suggesting that life 
events triggering mood disorder onset also includes events already associated with 
previous non-mood disorders.
Looking at psychological features and social support, only harm avoidant temper-
ament, passive reacting coping style, and a rejecting parenting style were signifi-
cantly associated with first mood episode onset (table 4). Yet, only passive react-
ing coping style altered the coefficient of CLEL by more than 10% from 0.127 (HR 
= 1.14) to 0.196 (HR = 1.22), suggesting that having more passive reacting coping 
style features, enhances the risk of mood episode onset, whereas the impact of CLEL 
decreases, suggesting a moderating effect. All other coefficients for psychosocial 
factors did not reach significance (for an overview of all temperament, coping and 
parental rearing styles see Table S1, available online). 
Table 2.  Relative risk of an episode using four models of decay onset and lifetime





likelihood Coefficient Exp coef
-2 log-
likelihood
I (cumulative) 0.005 1.01 -287.1 0.020  1.02 -836.9
II (25% decay) 0.049 1.05 -286.0 0.087   1.09 -825.0
III (50% decay) 0.127 1.14 -284.9 0.181   1.20 -824.7a
IV (75% decay) 0.348 1.42 -283.9a 0.415   1.51     -826.0
Exp coef, Exponentiated linear coefficients and 95% confidence interval
a Lowest absolute log-likelihood of fitted model
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Table 3. Influence of different types of life event load under model III (50% decay) on mood 
episodes
Type of Cumulative 
Loada coefficient exp coefa SE (coef) robust SEb z p
Mood episode onset
CLEL 0.127 1.14 0.052 0.056 2.26 <0.05
CLEL-Ind 0.177 1.19 0.082 0.081 2.19 <0.05
CLEL-NoPsy 0.104 1.11 0.098 0.090 1.15 0.25
Recurrent mood episodes
CLEL 0.112 1.12 0.022 0.031 3.67 <0.001
CLEL-Ind 0.106 1.11 0.026 0.0298 3.54 <0.001
CLEL-NoPsy 0.123 1.13 0.0323 0.039 3.16 <0.05
Recurrent mood episodes and previous episodes
CLEL 0.078 1.08 0.024 0.036 2.18 <0.05
Previous episodesc 0.181 1.20 0.014 0.029 6.31 <0.001
Recurrent mood episodes; interaction with previous episodes
CLEL 0.105 1.11 0.027 0.031 3.38 <0.001
Previous episodesc 0.204 1.22 0.018 0.035 5.81 <0.001
CLEL x Previous 
episodesd
-0.007 .993 0.004 0.003 -1.91 0.056
S.E., Standard error; CLEL,  cumulative life event load including all events under model III (50% 
decay model); CLEL-Ind, cumulative life event load including only independent events;  CLEL-NoPsy, 
cumulative life event load excluding events related to psychopathology.
a Exponentiated coefficients, representing the hazard ratio
b Robust SE (standard error), corrected for the dependency of multiple times to event within the same 
subject 
c Expresses the relative risk per each episode 
d Interaction term
3
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Table 4. Influence of life event load, psychological and social factors on mood episode onset
coefficient exp coefa p
Mood episode onset



















































































CLEL, Cumulative life event load including all severe events under model III (50% decay 
model);previous episodes, number of previous episodes. 
a Exponentiated coefficients, representing the hazard ratio
b Expresses the relative risk per each episode. 
*main effect is significant & coefficient for life events changes >10%; <0.114 or >0.140
**main effect is significant &coefficient for life events changes >10%; <0.0702 or >0.0858
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Figure 1. (A) Course of cumulative life event load by age (years) for mood affected and unaffected 
offspring. (B) Course of cumulative life event load by age (years) according to decay model III for 
mood affected and unaffected offspring (bottom)
RECURRENT MOOD EPISODES
For recurrent mood episodes a coefficient of 0.112 (HR = 1.12, p<0.001) for CLEL on 
the risk of mood episodes was found. Also, CLEL-Ind and CLEL-NoPsy showed signif-
icant and positive coefficients (CLEL-Ind 0.106, HR = 1.11, p < 0.001 and CLEL-NoP-
sy 0.123, HR = 1.13, p = <0.05), indicating that all types of life event load are associat-
ed with an increased risk of recurrent episodes. In Table 3 provides the results of the 
final A-G model of LEL, as modelled for recurrent episodes. Adding the number of 
previous episodes in the model decreased the coefficient for life events by more than 
3
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10% with a positive and significant coefficient for previous episodes, indicating that 
the number of previous episodes is a significant contributor to the risk of recurrent 
episodes. In addition, a greater number of previous episodes is associated with a 
lower CLEL preceding episode onset; since the amount of time between the episodes 
decreases, so does the CLEL preceding the episode. The interaction term for CLEL 
and number of prior episodes effect did not reach significance, indicating that the 
effect of CLEL on the risk of recurrence does not change with subsequent episodes, 
as suggested by the kindling hypothesis. However, significance reached trend level 
and the influence of life events on first episode was higher compared with the influ-
ence of life events after the first episode; suggesting a shift in the effect of life events 
between first and subsequent episodes and thus a possible kindling effect. 
Apart from the CLEL and number of previous episodes, harm avoidant tempera-
ment, passive reacting coping style and a rejecting and protective parenting style 
were significantly associated with the risk for recurrent episodes and altered the 
impact of CLEL (table 4). Including these factors into the model, in addition to the 
number of previous episodes, lowers the impact of life events on mood episode re-
currence. The change of the coefficient of life events was largest for harm avoidant 
temperament and passive reactive coping style. Furthermore, for these two factors 
the coefficient for life events not only decreased, but also became non-significant. 
The coefficients of these two factors were positive, indicating that the presence of a 
more pronounced harm avoidant temperament and/or passive reactive coping style 
increases the risk of recurrent episodes. Adding these four psychosocial factors de-
creased the coefficient of life events, though not reduced to zero, indicating that, 
although not significant, life events are still present as a risk factor for recurrent 
episodes. For an overview of the effects of the other psychological and social factors, 
see Table S2.
DISCUSSION
To our knowledge, this is the first long-term follow-up study investigating the im-
pact of life events and psychological variables on the onset and course of psycho-
pathology in bipolar offspring. In this study, bipolar offspring were followed for 12 
years, from early adolescence (N=140) to adulthood (N=108). In total, 68 offspring 
developed a mood disorder, of which 36 a recurrent mood disorder. The results il-
lustrate that the effect of life events is especially a risk factor in the early stage of 
mood disorders, and that this effect is enhanced by passive reactive coping styles in 
bipolar offspring. After the first episode, the number of previous episodes became 
an important predictor for new episodes, with a shift in the effect of life events be-
tween first and subsequent episodes; supporting the kindling hypothesis. Moreover, 
psychological factors, such as harm avoidant temperament and passive reactive cop-
ing style, increase the risk of subsequent episodes.
That life events are associated with mood episode onset in bipolar offspring con-
firms findings in other offspring studies (Duffy et al., 2007; Ostiguy et al., 2009; Petti 
et al.,  2004). The impact of life events was the strongest with regard to the first 
episode, becoming less so with recurrent episodes. Although we found no interac-
tion between previous episodes and CLEL, the impact of life events becoming less 
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evident corresponds with a possible kindling effect. Thus far, the kindling effect has 
consistently been reported in unipolar depression, but irregularly in BD (Dienes, 
Hammen, Henry, Cohen, & Daley, 2006; Swendsen, Hammen, Heller, & Gitlin, 1995; 
Hammen & Gitlin, 1997). 
Previous research has suggested that especially dependent life events (e.g. life 
events related to the individual’s own behaviour) are important in light of mood 
episode onset (Hammen, 1991). In line with others (Reilly-Harrington et al., 1999; 
Grandin, Alloy, & Abramson, 2007; Ostiguy et al., 2009), we found that differentiat-
ing between dependent and independent life events did not change our findings; 
suggesting that no specific type of life event contributes to increased mood liability, 
but rather the full range of severe life events. 
Regarding the psychological factors we found that a more passive reactive coping 
style, defined as being overwhelmed by situations, pessimism, and withdrawal, was 
associated with mood episode onset. This finding is in line with previous research, 
where especially the disengaging coping styles are related to an increased risk of 
internalizing symptoms (Compas et al., 2001). More interestingly, adding passive 
reactive coping style enhanced the association between life events and mood ep-
isode onset; suggesting a moderating effect for passive reactive coping style, thus 
supporting the stress-buffering theory in this population (Cohen & Wills, 1985; 
Compas et al., 2001; Compas et al., 2004; Swendsen et al., 1995a). For recurrent 
episodes, especially harm avoidant temperament and passive reactive coping style 
were important predictors: while the association between life events and recurrent 
episodes was less pronounced, it did not become redundant. Parental rearing styles 
were not found to have an additional effect on the association between life events 
and mood episode onset. In summary, our study suggests that life events play an 
important role in the early stages of mood episode onset, yet psychological factors 
such as a negative temperament and/or passive reactive coping style may be of more 
significance for recurrent mood disorder susceptibility.
Strengths in our study are that life events were recorded over the life course within 
relatively short retrospective time frames, limiting the effect of recall bias. Further-
more, a natural decay effect of life events was taken into account, aiming to mod-
el the natural processes of life events. Moreover, life events were recorded using 
the LEDS of Brown and Harris; the suggested golden standard in life event research 
(Dohrenwend, 2006). Nevertheless, the findings of this study should be interpreted 
in the light of several limitations. The first limitation of the study is that tempera-
ment, coping, and parental rearing styles were administered at the third assessment 
(mean age 21). Although the present study shows that harm avoidant temperament 
and passive reacting coping style are associated with the susceptibility for mood 
episodes in a high risk population, the direction of the impact of these factors re-
mains partly intangible. Temperament has been suggested to be relatively stable 
over time and across situations, but there are also suggestions that temperament 
can be changed by previous mood episodes (e.g. Compas et al., 2004). Secondly, due 
to the small sample size of subjects with BD, it was not possible to run separate anal-
yses for depressive or hypomanic episodes. Thirdly, the present study concerns a 
high risk population, limiting generalisation for other populations. However, studies 
have shown that the impact of life events is especially significant within the context 
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of familial risk for mood disorders (e.g. Kessler, 1997; Zimmermann et al., 2008). 
More studies are needed to further disentangle the interplay of life events, psycho-
logical factors, impact of social support and mood susceptibility. These studies could 
benefit by incorporating not only early assessment of psychological factors, in order 
to determine directions of associations, but also considering more diverse popula-
tions, and including healthy controls and larger sample sizes. In the meantime, our 
findings suggest that early intervention on stress-reduction in terms enhancement 
of coping skills through training, cognitive behavioural therapy or EMDR in case 
of more severe trauma, might potentially prove beneficial in preventing onset and 
recurrences op mood episodes in high risk populations.  In conclusion, our study 
shows that both life events and psychological factors play an important role in bipo-
lar offspring regarding their susceptibility to develop first as well as recurrent mood 
episodes. These findings provide potential for early intervention.  
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SUPPLEMENTAL MATERIAL 
Table S1. Confounding effects of psychological and social factors on life events and mood episode 
onset 
coefficient exp coefa p




















































































































CL =  cumulative life event load including all severe events under model III (50% decay model). 
a Exponentiated coefficients, represent the hazard ratio
* main effect is significant & coefficient for life events changes >10%; <.114 or >.140
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Table S2. Confounding effects of psychological and social factors on life events and mood 
episodes recurrence 






















































































































































































CL, cumulative load including all severe events under the 50% decay model between episodes; previous 
episodes,  number of previous episoded
a Exponentiated coefficients, represent the hazard ratio
* Main effect is significant & coefficient for life events changes >10%; <0.0702 or >0.0858
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